Objective: Mid-trimester painless cervical dilation is associated with high rates of perinatal morbidity and mortality. 'Rescue' cerclage is one option in managing these patients. We evaluated pregnancy outcomes of women in whom we placed Shirodkar cerclage.
Introduction
Pregnancies complicated by late mid-trimester painless cervical dilation where the amniotic membranes are exposed to the vaginal flora are associated with high risk of perinatal morbidity and mortality. Common complications include preterm delivery, chorioamnionitis, placental abruption and spontaneous preterm rupture of the membranes. 1 Once subclinical infection has been ruled-out, treatment options are limited and include expectant management or surgical intervention with placement of a 'rescue' cervical cerclage. There is scarce information regarding the best alternative to undertake when a patient presents with late midtrimester painless cervical dilation and bulging amniotic membranes in the vagina; expectant management versus rescue cerclage. The purpose of our study was to evaluate the pregnancy outcome of women who presented with advanced mid-trimester cervical dilation and bulging amniotic membranes who elected to undergo placement of Shirodkar cervical cerclage compared with a small group of patients who opted for expectant management.
Methods
We analyzed the outcomes of a retrospective cohort of women who presented with advanced painless mid-trimester cervical dilation (defined as 3 to 5 cm) where the amniotic membranes bulged beyond the external cervical os into the vagina (by sterile speculum exam). Inclusion criteria were singleton, viable pregnancies between 18 and 0/7 and 23 and 6/7 weeks' gestation. Exclusion criteria included sonographic detection of fetal anomalies, uterine contractions, uterine bleeding, premature rupture of membranes and clinical symptoms or laboratory findings suggestive of chorioamnionitis. Before surgery, all women underwent a 24 h evaluation period where urinary tract infection, chorioamnionitis, bacterial vaginosis and active labor were excluded. Urinary tract infection was defined as urinalysis performed on catheterized urine specimen with multiple leukocytes and/or positive leukocyte esterase, or a urine culture (within 24 h) showing greater than 100 000 colonies. Chorioamnionitis was suspected if a woman exhibited uterine tenderness and/or temperature above 38 1C or when the initial blood count showed a significantly elevated leukocyte count (>15 000 mm À3 ). Bacterial vaginosis was diagnosed when significant vaginal discharge and/or foul smelling vaginal discharge was detected during the speculum examination on admission. Active labor was diagnosed when a woman complained of regular contractions or cramping or when uterine contractions were detected by an external monitor or if progressive cervical dilation was detected. Those who met our inclusion criteria were then offered the option of expectant management versus a placement of a cervical cerclage. In those who elected to undergo placement of cerclage, we placed a Shirodkar cervical cerclage under spinal anesthesia. No prophylactic antibiotics were used. Some cases required reduction of the bulging amniotic membranes with a soaked iodine swab and/or distention of the urinary bladder with 500 ml of lactate Ringer's solution. We did not use amniocentesis to reduce the protruding amniotic membranes. Two incisions at 11 to 1 and 5 to 7 were made after separating the cervical mucosa with local hydro-dissection. The vascular area of the cervix was protected with the placement of curved Allis clamps that also served as reference for the placement of the cerclage suture. Visualization of the cervix was obtained using Brisky vaginal retractors. A 5 mm mersilene tape was used for the cerclage.
Successful cerclage placement was defined as cervix closed to palpation with measurable residual length of 2 cm or more. Following the surgical procedure, women received prophylactic tocolysis with 50 to 100 mg of oral indomethacin reduced to 25 to 50 mg every 6 h for 24 h. After this, the patients were discharged and prescribed bed and pelvic rest. The patients were also instructed to follow-up on a weekly basis and undergo serial sonographic assessments of cervical length.
Primary outcome parameters evaluated were maternal complications including pregnancy loss, rupture of membranes, chorioamnionitis and excessive surgical blood loss (more than 25 ml); gestational age at delivery, time from cerclage placement to delivery and neonatal outcomes including Apgar scores, Neonatal Intensive Care Unit admissions and neonatal sepsis. The study was approved by the Institutional Review Board at our institution.
Statistical analysis used included two-tailed t-tests for unpaired data with GraphPad Software (GraphPad Software, San Diego, CA, USA) and the Wilcoxon matched-pairs signed-ranks test (IFA services). A P-value of less than 0.05 was considered to be significant.
Results
The study took place at a tertiary academic hospital between 2 January 2003 and 31 December 2005. Sixty-eight patients met the inclusion criteria. The mean maternal age was 26.4 ± 8.3 years (range: 15 to 34 years); mean gravity was 4.2 and mean parity was 3.4. Six women (10.7%) were nulliparous. The mean gestational age at cerclage placement was 19.6±3.2 weeks (18 to 23.9 weeks).
Forty-five women (80.4%) were at less than 22 weeks' gestation at cerclage placement. Forty-nine patients (87.5%) presented with prolapsing amniotic membranes beyond the external os. Seven patients opted for expectant management and five more were followed up by their referring physicians; the 12 of them were used as a comparison group. Their average maternal age, mean gravity and mean parity were not significantly different from the cerclage group (P ¼ 0.82). Of these 12 women, 5 (41.7%) delivered before 24 weeks gestation and their neonates did not survive, 6 (50%) delivered between 24 and 29.9 weeks gestation and 1 patient (14.2%) delivered between 30 and 33.9 weeks' gestation. Fifty-six women underwent placement of Shirodkar cerclage. We were unable to place cervical cerclage in three patients (5.1%) due to advanced cervical dilation and effacement.
These three patients delivered between 21 and 23 weeks and none of the neonates survived. Following the placement of the cerclage, eight patients (13.6%) experienced premature rupture of membranes; one of them during the procedure itself. One patient experienced excessive bleeding during the placement of the cerclage and required hemostatic suturing of the cervix. Another five patients opted for expectant management; they followed-up with their private physicians and delivered at other hospitals. The gestational age was recorded at delivery, and they are included in the control group.
The two groups were comparable regarding maternal age (P ¼ 0.35), parity (P ¼ 0.74) and cervical length at presentation (P ¼ 0.81). The group that received a cerclage had a longer latency between diagnosis to delivery compared with the group that declined the cerclage (P<0.01).
The mean latency after cerclage placement was 9.1 ± 3.8 weeks (3.5 to 15.1 weeks). In the control group, the mean latency from diagnosis to delivery was 3.3 ± 1.8 weeks (1.2 to 8.1weeks), P<0.01. The statistical results are shown in Table 1 .
Fourteen (23.7%) women who received cerclage delivered at term, 20 (33.9%) delivered between 34 and 36.9 weeks, 13 (22%) between 30 and 33.9 weeks and 6 (10.2%) delivered between 24 and 29.9 weeks. Three patients (5.1%) delivered before 24 weeks' gestation: 1 woman developed sepsis that required admission to the intensive care unit and experienced fetal demise at 23 weeks' gestation. There were two additional fetal demises, both at 23 weeks' gestation. The graphic representation of the protocol results are shown in Table 2 .
These three neonates were the only neonatal losses in the group of 56 women who underwent cerclage. Apgar scores of neonates born beyond 24 weeks' gestation ranged between 5 and 9 at 1 min and between 6 and 9 at 5 min. Thirty-nine neonates (66.1%) required admission to the Neonatal Intensive Care Unit: 21 due to respiratory complications, 12 due to suspected infection, 3 due to temperature instability and another 3 neonates were admitted due to poor feeding. The average neonatal length of stay was 20.7 days (3 to 87). The 14 patients who delivered a term were characterized by a maternal age of less than 25 years/old, a parity of 2.5 or less, early gestational age of less than or equal to 22 weeks and not presenting with bulging membranes compared with the 19 patients who delivered at less than 34 weeks gestation. Maternal age of less than 25 years, a parity of less than 2.5 and a gestational age of less than 22 weeks were all predictive of increase latency from cerclage to delivery. (P<0.001) Additionally, a cervical length after 1 week of cerclage placement of 2.2 cm or more was positively correlated with a delivery at more than 30 weeks gestation (P<0.001) Discussion Pregnancies considered at high risk for preterm delivery include women who previously delivered prematurely, those with known uterine anomalies (for example, Mullerian uterine malformations) and women who underwent cervical surgery (for example, conization or LEEP procedure). These women are followed closely during pregnancy. Using transvaginal sonography of the cervix to detect asymptomatic cervical shortening and funneling has become a common method of evaluation. [2] [3] [4] [5] [6] However, many preterm deliveries occur in women who did not have risk factors and were therefore considered low-risk. Painless mid-trimester cervical dilation is one of complications that may occur in low-risk, asymptomatic women, and there is no known method of predicting or preventing this condition. Once it has occurred, the goals of therapy are prevention of pregnancy loss and prolongation of the pregnancy. Treatment options are very limited and include expectant management (meaning no intervention aside from restricted maternal physical activity) versus placement of a 'rescue' cervical cerclage. The prophylactic placement of cervical cerclage in asymptomatic women is a procedure that has been studied extensively and has not been found to be advantageous. 7, 8 However, there have been many series describing the outcome of women who underwent placement of a 'rescue' cerclage due to advanced cervical dilation. 9 A retrospective analysis of 'rescue' cerclage procedures suggested an increased incidence of morbidity when compared with prophylactic cerclage due to a high rate of rupture of membranes (65%) and chorioamnionitis (9 to 35%). 1 No randomized studies of 'rescue' cervical cerclage have been reported. 10 Recent publications, such as the 2003 meta-analysis of cervical cerclage performed in women diagnosed with cervical insufficiency, where infant viability was 25% before cerclage was used and 75 to 90% in subsequent pregnancies after cerclage placement, 11 describe a clinical situation different from the one that affected our study population.
In 2003 Terkildsen et al. 12 identify factors associated with delivery greater than or equal to 28 weeks' gestation after placement of an emergent cerclage in women with singleton gestations. They concluded that nulliparity, the presence of membranes prolapsing beyond the external cervical os, and gestational age less than 22 weeks at cerclage placement were associated with decreased chance of delivery at or after 28 weeks after emergent cerclage. Our study showed similar findings. Although in our patient population, a cervical length after 1 week of cerclage placement of more or equal to 2.2 cm was positively correlated with a delivery at more or equal to 30 weeks gestation (P<0.001)
The majority of the patients in our study were considered to be at high risk for delivering at less or equal to 28 weeks gestation. Forty-nine patients (87.5%) presented with prolapsing amniotic membranes beyond the external os. We decided to use the Shirodkar cerclage exclusively because of the theoretical advantage of getting the cerclage placed closer to the cervical uterine junction. In addition, it was technically difficult to place an adequate McDonald cerclage in patients whose cervix was very effaced and dilated where the amniotic bag protruded into the vagina. In three women, the cervix was so dilated that we were unable to place a cerclage. The patients we treated were different from those described in a recent study by Rust et al. 13 where women with cervical length less than 25 mm underwent McDonald cerclage. The authors suggested that there was no correlation between the length of the cervix bellow the level of cerclage and gestational age at delivery. 13 Our patients were also different from those described in a more recent study that compared the use of Shirodkar cerclage versus McDonald cerclage in women with short Pregnancy outcome after placing Shirodkar cerclage G Ventolini et al cervical length; the authors found no significant difference in preventing preterm birth in the two groups. 14 In addition, in a different study published by Rust et al., 15 the authors suggested that when compared with women followed expectantly, there was no benefit in placing a McDonald cerclage in women with sonographically proven preterm cervical dilation. The high success rate we reported probably also reflected the experience the authors had using the Shirodkar cerclage technique.
Our study is limited by its retrospective nature, lack of randomization and a small control group. However, we were able to find a favorable perinatal outcome in our study population when compared with the 12 women who chose expectant management (P<0.01) and to the 3 who did not get the cerclage placed. It was difficult to construct a larger control group as other five women who elected to be followed expectantly were cared for by their referring physicians who practiced in other hospitals, and we were only able to obtain the data regarding their gestational age at delivery. Additionally, because under any critical circumstance the option of intervention is more frequently chosen by the patient instead of doing nothing.
Although it will be challenging, the need for a large randomized controlled trial is warranted to clarify the still remaining questions regarding this important obstetrical issue.
The lack of randomization is always of concern when evaluating a study, as randomized clinical trials have become the accepted scientific standard for evaluating therapeutic efficacy. Moreover, methodological deficiencies in the design of these retrospective trials, small sample size, a specific clinical setting and a selected population usually introduce bias that makes study results difficult to interpret and to clinically apply.
The findings of our study, nevertheless, concur with the results of similar studies 16, 17 that showed that placement of 'rescue' cerclage in an appropriately selected patient population has the potential to be a safe therapeutic option with a low rate of maternal morbidity and a high rate of neonatal survival. Additionally, in our studied population, predictors of a term delivery were a maternal age of less than 25 years old, a parity of 2.5 or less, a gestational age of less than or equal to 22 weeks and not presenting with bulging membranes.
The risks of placing a cerclage in this setting and ending up with a 24 to 29 weeks neonate (10% in our study) should be thoroughly discussed with patients and their partners including all of the possible alternatives. The neonataologists should be involved in the discussion regarding the long-term outcomes of such neonates as well.
